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(54) LITHIUM NICKEL COMPOUND OXIDE FOR LITHIUM SECONDARY BATTERY 
POSITIVE ELECTRODE ACTIVE MATERIAL, MANUFACTURING METHOD THEREOF, 
AND LITHIUM SECONDARY BATTERY USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for manufacturing a lithium nickel 
compound wherein a part of Ni site is substituted with Mn in which uniformity of the 
composition of the lithium nickel compound oxide can be maintained, and to use the 
lithium nickel compound oxide produced with the manufacturing method as a cathode 
active material so as to obtain a lithium secondary battery having high capacity and an 
excellent cycle characteristics especially when used at high temperature. 
SOLUTION: Ni and Mn as an essential substituted element are separated out in a 
compound hydroxide by liquid-phase reaction method (precipitation method). Then mixing 
a lithium compound in this compound hydroxide and calcining and forming the mixed raw 
materials, the lithium nickel compound oxide is produced. The lithium nickel compound 
oxide product in this manner is used as a cathode active material and composing a lithium 
secondary battery. 
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[8RB] N iiM h©-B|J£MnT*S&L/cU^?A 
-v^r;i4*^fiWb*®*GiS»cfev\T, *«S*ifeU*"> 

$*BtfoSfiS*iIfKU fro, -eoDjSi^CfcoTSSt 

szi£ic«ku, 3a#*s<, -iM^i^t ^tciffja 

ttlft#ga mffiSfS^ (WffiSs) iCcfc'A NifeJ: 
tf^g&TSftT'&SM n fea^7WSMb*©^«f ffi £ 
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[4$ffgf#<z>*gffl] 

[f»*S 1 ] L i i- x M g X N i i-y- z M n y M e 

z 02 (MetiCo, Al, Cr, Fe^IlfftSlg 
&Lh ; 0 g x ^ 0 . 0 5 ; 0. 05^yS0. 3 : 0g 

zSO. 3) T-3*£tv fifft<Kil^JK^KHKtt-e«« 

i**SHb v «> a** & & 1 imdmomi-^m 10 

tuiam 1 *IHt«>©«* ^St»:7>=E-7 

t**«Mb3y^i/ h &«« ass i ammoym-K^m-t & 

mzm27mit®£. U^A{b£#££tf&glC]£C 
v^*£/?A, aAn/k T;b5-<^A, ?aA, ft® 20 

im$m 2 ] flf*& 1 B3£<Z>S£t2f<£tC J: o T«Bi 
c5tV ffl^KL i l-xMg x N i i- y - z MnyMe 2 02 (M 
eSCo, Al, Cr, F e bMlXftZ 1 «Rh ; 0 
SxgO. 0 5:0. 05SyS0. 3 ; OSzSO. 
3) X-mtitl. ISMffi^Jn^ttM9t-T*»«U^9A 30 
-<fcW^«?S4WCfl| U^^A— y >r;b^-^mf bfe 

2*U iiififS^L i i- x Mg x N i i- y - z Mn y Me z 02 (M 
eteCo, Al, Cr, Fe^^ItfMliOh; 0 
SxSO. 05 ; 0. 05Sy^0. 3 ; OSzSO. 

3) T-wkzn. f£gkm&tfmyimmm.x*%>z>vi L 'y2* 

[000 1] 40 

BtmmzmH Lt~v*v j*r&mmzm ^&z.£<dx 

[00 02] 
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[0003]m U^-9A^«MKfi©iE<»S«H»C 
tt. 4Vi|R©-*«l!l*««T?^*%»©i:LT, S=ffcg 
&#g<2LiCo02#^Sa*l3(CMoT^£ 0 Li 

c o o 2 «, ^^ww^oftyav^jftRWiw-c 

[0 0 0 4] tZ5t>\ L i Co02$:^'tS5t^T* 

An«W8»%«»eiWffi®«B4:LTffl^**-5a:» 

Steffi nfc U * A-Y *>zyWWBS3*fflfla»9W»»c 

[0 0 0 5] I0L iCo02lCf^oT$^£*V5<D 
tf, LiNi02&f^W«flti: , r6Ji«g**BiU^ 
9A^*;i4lteflMb«n*»*. nA;i/h£J£&t,T3c 
ffifc - WJl Zm&5mt -tZZtfr^ 
tu JI8li«g»K:i3^TW:LiCo02i:*2l 

[0 0 0 6] r©'J^^A^>y^;i/^^fb 

[0007] v*v2*-y*jm-^mc>u§mm.c) 

#w¥8-2 1 3 o i 5^amnz^t^ 
x-^-r s h ^ o tz&ffitf&&-fz>o ffimiz&&wti& 

£{b &^fnT § 5 i: we> * t% -SoastfBBSftt 
[0 0 0 8] 



(3) 




its®, v+v&ft&m) fcaai/caawteu 



itmzi^xm&Lt-tzz, mmm^mswmmz ot, LiNio 2 ©ii&i,igg£^&gm^cj:y 

^-{C^£it£©#iil,<. #(Cg&^©#»£ SitfbT'^ 4 Vi&©'J^Am&£1i^T'£SIE^& 

^/jN$v^««};*JilL<, ^LT^SnfcU^^ IWT'feot> «T*&y7!)^iM */l4ff£©il$?& 

iwy>!r;Ma-£gtfb#li, ^©SP^CioTifS^tf U f>5 A^lM&ifiicT*$ 5iEiffi®g*ffii: 
•bo£. *M©^H£»c^ttS£VNe>^,6£:#iyiL£o [0 0 12] -£LT, o£ y, *«*®l8i*«Sl4. @ 

V\fcy^"i7Az:J£®t6l£. f®ifi?©^-fCiot, feCDT'feU, fro, ±fOffiJ&^©:6^J^©/J\3 n 

^fti«tlE*feJ:tJ { *>f^;i4*lt*<»6*i4:v^v\^ £ft{C7l^bv>#>^©^T*Waj£-t* ^©TKStfb 

[0 0 0 9] *5§^t±, ±IS»lM(CSo'^T75c$tifc : fo TWffi$-&fcv>^>->v>r;i/^7K®Wb^5:^U 

y*;M££$tfb&©8£tlCfc^T, ^£3*lfcy^?A *£fc&*f«i:"t-<6*i©T*$. 3©J:-5^J»<Z>tt^ 

fc, N iiM S^£g$7£^©^£J:tfg&ai-£ 3tS*lfeU^-^A=.5/^^«^flMbftlCi3VxT%-€-«)ilfl 

ft3MKfet»©i:U fro, -£©$£fi#i2;{cJ:oTi£g3 j&©i£H4frW-*i£^T\ *SIM£©Jsl#fc, 

ffl^cfe^-9--r^;i^f-tt0a^ , j^^A-^jcm?te$: [0013] *^©u^-«>Azi«rtKi!aEfiBS» 

[0 0 10] ^S(Cj:oTSSi$tX, ilM^L ii- x Mg x N ii-y- z 

[3BH£$&1$-£ £#>©#!£] *fg^©U^^A-J^m Mn y Me z 0 2 (MeliCo, Al, Cr, Fe^6» 

ffifcfflmmav*vb>-y*)\&Gm^<DWkij&i tf*isi«afc; o^x^o. 05 : 0. os^ys 

tiU *lBic^Lii- x Mg x Nii- y - z MnyMe z 02 (Me 30 0. 3 ; OgzSO. 3) X^tV J&lflti&tfJittg 

l±Co, Al, Cr, Fefr>bm\*tlZimAt; 0£ mMmx&2>Z.£ZSm£'t& 0 t£*>lZ*8ffl<DV<?-V 

xSO. 0 5 ; 0. 05gy^0. 3;0^z^0. A=3*Wftl*. ±12*38(8© U *? l^RgffiEWfffiS 

J:«f£JSI»CJSlJ^y*2/9i4tt&?^Lfe*jS?RJC7;i/ [0 0 14] o*y, #38$©y^A-y/r;i/1££®! 

Utt*»ISS:j(rf U *©Stt#K:*8Hfc'T>#>fc fl2»fcfc, Nit>f Ni3J:tfcB»CjB;£ L i 1M h &fi& 

■£oo, -^^;i/igJ3J:t>'^Cf5D=i/N>hS$:^ feot. fro, -»M*;i4ffk 4fK 

im<Dm*izttm?z&oizffiBittxfg27mitV!>ik [00153 

&it&fotzm.-&Lxmm-&®)$:wmL. wmms ov^, y-^^A-« y >{r;^-&®Kb^©*afit y-^^A 

®*m&Lxmv)^vi±-v*)\,m.&mtm*ii&-t -y*)i&Gmm<nw&s& v?v&-v>rjm& 

Z>&£mit®y&f$JM£ ZS/uX&ZZt Zitmt? 50 iffb^©*£T-m y^^A-^«?H©«^©^stc^ 
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m&mm car. r*v*v2*-y#)i#fem&bi 

tV^) l±. ijfi^L i i- x Mg x N i i- y - z Mn y Me z 
O2 (MeltCo, Al, Cr, Fe^e>^«tlSlffl 
Rh; O^xgO. 05 ; 0. 05iyS0. 3 ; OS 

zSO. 3) 7*363 *u tSJMKB^Wftatt(Kfi-p%« 
y*#£=.«y*;i/tt£IHb«rc?*<&. w?V2>-ytr 

A4lfMWfclWt IB^L i N i 02-C*S*l*JW*S 10 

[0 0 17] N i 1M hCD-W&jg^BiteFBRTfe-BM 
nT'g&Lf-Mf&iSL i N i i- y Mny02"e*Sns*» 
©CDf& S^ICN ilM h<Z>— SP&Me (Co, Al, 
Cr, Fe^e>J8»*H*l«W±) TMI&LfcJlBjfcSL 
il-xMg x N ii- y - z Mn y Me z 02, $fb(CL i h 
(D-BZMgT'W&LfcmS&L i i- x Mg x N i i- y M 

n y o 2 , ae>fcMefe«fcucMg<oii#-e«iufcfflBfca; 20 

L i i- x Mg x N i i- y - z Mn y Me z O2T-^$tV-l> : foC0-r- 

&©^£ fc^tf 3 i: 
[0 0 18] N iiM 1 h©£<^g&7tJgT-&SMnWu 

0. 05gyS0. 3£-?Z> 0 y<0. 0 5©#£«, 
3*iE»*«(«&**We>*l1*, ifc, y>0. 3(Dm$ 

i±, jEmms^t lt®«ji*vjn3 < & y -rsf jf * t < 

&V\> «kUa*L<t±0. 08gyg0. 3i:i-«,(7)^ 

[0019] Ni^ b<D&%m&jmT>$>Z>M e «U 
Co, Al, Cr, Fe^e>a»i*l-BlHfiiLh&aEffl-t 

&3. uti^oMete, ,tyiM*;i4$tt& 40 

*aW^"t*l««kV\ Met L/T, ±IEaM©^ 

[0 0 2 0] 3ne>G)Mei:*S±f37ag<De>%, 09*. 

«. co«, itc, ^^«ji<z)^o^j (mMn^ 
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{rF£$*.Stt*jlC, »e>*i*lfc#iWbftL i (C 
o, Ni) 0 2 tt£HiSS!T*y, 

t, ±E*n*nffl*ajAfc#jtt*.tt Co, AUft 

[0 0 2 1] N i-9->r h&SfetCMetCioT^-rS 
Me {CJ:SN i h<DC3tt!l£. ot VfflStSS. 
#©z©f»t±, zSO. 3i:1-.g>©#M*LV\, z> 

o. 3 (DWr&it. itft^wckoT, imtmm. 

[0 0 2 2).t,e>ia®ffiKffi«7SR-e»6Mgf4, L 

l i s©i®[iicfes^i©^mf y, z.(Dz. 

mz.?o Li1Mh©-»«:MgK:J:oT*&-*'6Zi: 
[0 0 2 3] Li^hSrMgtW^, Mgffl 

a^fj^, ^£vm&&,tp'<Dx<Dm\±* x^o. ost 

■**©#3I*LV\ x>0. 0 5®i^il #4tSL 
®(C*f LMg#2 fffiT*&5 ZLh^e>, sm^iM* L i 4 

[0024] <'Jf-?A- 7 >T)l>&.-£mtm<DW5k-j5 
[0 0 2 5] Sgl7K®Mb4^ffiI§&, V>35f>*fe«k 

T\ L i -y-^f S £rMg"Zrfg#|£-t±&v , * : fo<7X 3-&St>© 

[0026] v>^r>m, 7K»tt©t;©-e»y, 
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A, Sfflg^^i/tfA. 8SBt7y*S/^A^S:fflv\Si 
[0 0 2 7] v>#>&«*^tf«v>#>£^¥ 

l *oym&?y-Hyv>wmto. i~ 

l .j: e> t*z*v*v&-v>r;\,m£mimiz&v& l 10 

#>©Jt#, ^;i/JtT'x : y (y, z»i*Bt1-S*U^ 

[0 0 2 8] ±fBv>#>&fc<ktf&i^c&£v?'*S/ 
^AttSr^Lfc^W^tC^^ST^yttTKJSttfC 20 
»*. TK^ffb^- h U ?A7K?m 7WSWb*'Jf A*»Wt. 

[0 0 2 9] T;i/^U'fi*^?K^T^^i:{CJ:U, 
P Hffitfl 1~1 3SS(C^§ii35T'-e 

oytifrimmrz. ffim%j&*t%-iz47ot~tb* -e©# 

f~> fxfcZftmzfiot-tb, ■£<DWi&%:4 0 — 8 O'CIC 
tt. 0-2 0#m£&S«fce>l;:-t5CD#iI 

* t < , mmoffi^mom i zK&fbwe^ * o t f & 
[ o o 3 o ] m 2 ym.itm^mxM\t. wmm 1 tkbh & 

& =k tXSoIBn /VI b S »£{C liTfc&Kb n / n> 

h zmsm i *SHb^©!f5z-?ic#«-rs * e> izmm^ 
[0031] ztDxmx'it. t-r. ±mmi7mitim 
^fts-ars. emu, ±iihiB»i*iifb«rtffffixs© 5b 
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mr^mmcDtt. wrnvx^xm^n^^ox^ 
^ui tit. wjm Ltzm i imftMSzWgcry^-j 

[0 0 3 2] ^-TST^^-T*^ tfcK«T"f<5- 

OpH«A<i o~i 2£&sj;e>&A£*g-&l-&z:i:# 
[0 0 3 3] 3©^cn>v/r;u^j:t>'^ 

[0034] r.>y>r;i/^* : egg? 

->vyj;k SBR— «yyr;u 85®E— y4-yl/*££fr\«r£ 

[0035] =. y f)i&g7kmimm- v trjizmm 
Ltz^m^cDm^. *<amk-y'rji<<DiMmtfo. i~ 

•tS^y fr)\yH nAjh b £ ®tbt>\ ^JlttX 1 - y - 

z : z (zti4^+s*y^^A~y/r;i^^SMb*® 

[0036] - y SDm^TkmLzmytz ztiz* 




e>) t&oTtfrffi-rs. zzx\ zamtmat. ±je 
mm*. z.<m i ^mmom^mt lt^©***-?-© 

■5. 

[0 0 3 7] ±& Isfcffi&JxfcZfitmZf-tb, ffi&Jx 
5£j illi, pHflt©Jgft#±0. lJWTT'fe^^i:?:^ 
#-5^<3T*&£. i|fe*Nl£ UTl±, JI^EMCte, ^©p 

HM#> io~i 2©&ffifr'i&J&L&v^i:tfM£U 
p Hffltf l 0 «fc »J<£v*«£Mu *BWb*W)4«tci* 
rafe»-r&ii:i:**J, pH^I 2J:U«vMft^tt. 

[0 0 3 8] *SMb-v-?r;u*®*fm»c#K zomi 

[0 0 3 9] LfetfoT, -y^^«*»|R0WTa 
fit fcitf. pHffl&B&^fC^ofeSbtCT^^E-T* 

it- v >rnA$\z*:<M% t ^ turn i im\tmoym- & # 
fo\z&gi$z>v>im& u<> -t©^e> L/'-ctiStrayt 

[0 0 4 0] -y>!r;i,&^*^©^Tl&Stt. ±13* 
i7KSMb^(c#aE-r^Mni:, ffi&-tZ>ymit-v*)l 
^tC#*tlSN i ii©Jfc#, =E;bJ:bt?l-y : y (yli 

©{«T'&oT, ffiOMe-CflBfta-tt-r&mft^&ttflii: 
[0 0 4 1] ^fffiMJS^-WTofcft, €©*?§$t& 

&jfi«stc*f^fe«>. -e®«sss:4 o~8oicjciniauT 
«e> ci ok « 1 TNSHb^s-f ic#*i-s * 
e> iz7smt- *j TJimzmm £ -&t^ o 2 tksh b 
mom^ o*u, ±aiofc«fc-Mc, * 1 imwjmn- 
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tf, WfiST 1 0 - 2 0 At m(D%tf-t &2>Z£ #3* 
OK fcfc, SS 2 80iM&i:OT»e>*v&fe 
«b. ift&atiM. JSHMft. 8 0-1 2 0TC©aST% 1 

o~2 4BHHME»t**oT, vamK.mts>z.nifiv 
[0042] mimtmstfjimt. m^2amm 

&3&e3b&. o*»J, ±IB*l*SHbfetfffiXS> * 

^iiS^U HffiSfSiSfc J: 'J y ^A^y >!r;l/&•£• 
iHb^5:£^^c-fs : k©T*;&s. 

[0 0 4 3] U^tfAjRfcOTtt, jj^tfbU^^A, ft 

20 Api;LT7K@Hbvy^i/^A, gtfbv***S/<?A^ 
£, hWi: UT*SMb3^ K HESSMbn/Vl/ 

h^$:, >;i^-^A^LTifcfb7;i^-?A, S/o. 
^BftT^^-^A^*, ^□A21i:L.T^fb^aA > 5/ 
3.?»*nA*, $5^ii:LT^b^, i/n^i^?:-?- 

tt-imttftftiztb-izm-iavT. mmsmt? 
[0044] mm^mommt, emaft^ 

30 *©BMbtt»BB»t|>tCTfT^. ^SSlli. 7 5 0-9 

(fJ: <> 12-48 B#53mgf7/Ui «fc v ^ 
[004 5] £©,fc^C^fifcSftfe#U*tfA=.y4-;b 

40 ^ ^^©XS^iiiT, tSSISSrfSt^T'&oT 

[004 6] < 'J TV2±-y'T}\,WiGmit®<Dm-m 
jg> *U^">Ar.^^r;i4lC^SMbft»aLhlB*aWffliSi 
*^c«fcU!(©*^©fe©i:LT#e>ns. 3©*»*f5/-7- 

C7A^-y>r;i/^-&SKb^^ l^KS^^i^LT2 
^ste^SrjB^LTfey, znimB-nm.tAjf (9 5 

%fiiLh) ^> 0 . 5 m mJW± 10m mJ^TT'feS ZL£# 
50 -Y*;HttbWK<fcy, **+«f6«fi<iDt»©ft*<* 
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*SKfgt4, 1 n m£A±4 /tmOTT*-53i:^S U 
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[0047] ttz. *v?-v2*-v'r)i®.-£mm-v 
commit. wm&tt'i-T. bMsmizv Mwmz.^>x io 

sow. ^^*»«<z>aKS:«!jw-r*itf«k<, 

[004 8] £P>(c, *y^9A- V -!r^i#|Wt* 
tt, BETitOTSfCfc^TO. 0 5 

m2/gKU:l. OmZ/g^T-e^S^^^SLVN. 

#**v*£i:«W*U ^I^W--~fb-ts:ri:i:fc 20 
[0049] < y * * a -e^®a©«^> ##Bf8© y ^ 

tU jKS^CL i i- x Mg x N i i- y - z Mn y Me z 02 (Me 
liCo, Al, Gr, Fe^HJhSiaat; 0^ 
x^O. 0 5 ; 0. 05^y^0. 3 ; O^zSO. 
3) T-fg£4Ts *SJWBi*<Ji!WS«lflBtT*S'J^^A 30 

lis ^©^MtCtya^CDy^^An^^r^^fbfei 

jwarrs. *y^^A-^®atcisv^t4, -«i&© 

l«S:iEflBSIWti:LTfflV^*<CD1»*oT%J:<. * 
[0 0 5 0] #y*tf Axy^i^lteBWbtofclHKSft 

ffiic4*fc®m«Kctfc*.tf «fc v v i y Mftmzmi-rti 

i«iE«^«:T;b5-«?Afg«f0iEaafc«(*:C!>*lifC 50 
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A, y^^A^^$r, is-bVVZLX. %>Z>\^*i<>- 

-f h (Dtitm^z^M. u £$&izmn& y ^ A-r^ 
^t-rsfc*^ y^^AfciBBK-s^ssiJawwi 

;i/^flM^©^mf t^«ft n - f ^«®t^#*^* 

v>mmmwt<xmm\zmmm\sxim.-tz>. 
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mmzm^z.ttfX'gz. 
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mM£-£ZW83t£ LTtt. L i I, L i C 1 O4, L 
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